Ferulago W. Koch. is a perennial genus of the Apiaceae family represented by nearly forty species, thirty-two of which exist in the flora of Turkey, seventeen being endemic. This suggests that the gene centre for this genus is Anatolia [1] [2] [3] [4] [5] [6] [7] . The species of this genus are known as kuzukemirdi, kuzukişnişi, kuzubaşı, çakşırotu, cağşır, asaotu and kişniş in different regions of Turkey.
Ferulago species have been used since antiquity for the treatment of intestinal worms, hemorrhoids and as a sedative, tonic and digestive. Moreover, they are used against ulcers, snake bites, spleen diseases and headache [8] . It has also been reported that gums obtained from the incision of the roots of some species are used as seasoning and as a carminative [9] . However, the plants are mainly known as aphrodisiacs and as a preferred fodder to increase animal productivity [10] .
Ferulago species have been reported to contain flavonoids, quinones, coumarin esters, sesquiterpenes, coumarins, furanocoumarins and aromatic compounds [11] [12] [13] [14] [15] [16] [17] . The genus is rich in essential oil and several species have been studied; F. angulata (Schlecht.) Boiss., F. The major constituents of the oils of these foregoing species were β-ocimene, α-pinene, α-and β-phellandrene, limonene, myrcene and p-cymene [18] . The aim of this paper is to present and compare the chemical composition of the essential oils of four endemic Ferulago species; F. pachyloba, F. platycarpa, F. isaurica and F. longistylis growing in Turkey. Gas chromatographic (GC) and gas chromatographic-mass spectroscopic (GC-MS) analysis helped us to establish the composition and the relationship of the essential oil constituents. To the best of our knowledge, this is the first report on the chemical analysis of F. pachyloba and F. platycarpa. The identified constituents are presented in Table 2 . [18] .
Chemical profiling of the volatiles may be useful in taxonomical classification. The results presented in this study confirm some specific features of the oil composition of Ferulago species in Turkey and contribute to a better knowledge of this genus.
Experimental
Plant materials: Aerial parts of 4 Ferulago species were collected by the authors from their natural habitats in different localities of Turkey by random sampling from a single established population, as shown in Table  1 ; the plants were identified by Prof. Dr. Hayri Duman and voucher specimens were deposited in GAZI and in AEF.
Essential oil isolation:
Air dried aerial parts of plants (50 g) were subjected hydrodistillation for 3 h using a Clevenger-type apparatus according to the method recommended in the European Pharmacopoeia [20] . The obtained oils were dried over anhydrous sodium sulfate and stored in sealed vials at +4°C in the dark until analyzed and tested. All oils were pleasant smelling, transparent with a faint yellow color.
GC/MS analysis: GC-MS analysis was carried out with an Agilent 5975 GC-MSD system. An Innowax FSC column (60 m x 0.25 mm, 0.25 μm film thickness) was used with helium as carrier gas (0.8 mL/min). The GC oven temperature was kept at 60°C for 10 min and programmed to 220°C at a rate of 4°C/min, and kept constant at 220°C for 10 min and then programmed to 240°C at a rate of 1°C/min. The split ratio was adjusted at 40:1. The injector temperature was set at 250°C. Mass spectra were recorded at 70 eV. The mass range was from m/z 35 to 450.
GC analysis:
The GC analysis was carried out using an Agilent 6890N GC system. The FID detector temperature was 300°C. To obtain the same elution order with GC/MS, simultaneous autoinjection was used on a duplicate column applying the same operational conditions. Relative percentage amounts of the separated compounds were calculated from FID chromatograms.
Essential oils from four Ferulago species
Natural Product Communications Vol. 5 (12) 2010 1953 [21, 22] , and in-house "Başer Library of Essential Oil Constituents" built up from genuine compounds and components of known oils, as well as MS literature data [23] [24] [25] , was used for the identification.
